Anion carrier formation by calix[4]arene-bis-hydroxymethylphosphonic acid in bilayer membranes.
The action of calix[4]arenes C-91, C-97, C-99, C-107 and C-160 on solvent-containing planar bilayer membranes made of cholesterol and egg phosphatidylcholine (egg PC) or synthetic 18-carbon-tail phospholipid DOPC has been investigated in a voltage-clamp mode. Within the range of calix[4]arenes tested, a steady-state voltage-dependent transmembrane current was achieved only after addition of calix[4]-arene C-99 (calix[4]arene-bis-hydroxymethylphosphonic acid) from the side of the membrane the positive potential was applied to. This current exhibited anion selectivity passing more chloride at negative potentials applied from the side of the membrane to which calix[4]arene C-99 was introduced. The kinetics and temperature-dependence determined for calix[4]arene C-99-mediated ionic transport suggest a carrier mode of facilitated diffusion.